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ABSTRACT: This paper evaluates the need for Construction IT Education and 
proposes an interdisciplinary approach to construction IT education.  A 
framework based on the interdisciplinary approach is proposed for the 
Construction IT Course. It is structured by weaving vertical and horizontal 
integration into the curriculum.   The horizontal integration will bring about more 
breadth in the curriculum. The vertical integration, on the other hand, structures 
the content in sequence from simple to complex.  
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1.0 INTRODUCTION 
 
The impact of Information Technology (IT) has a profound effect on modern 
society, which is often described as the ‘Information Revolution’. The driving 
force behind this revolution is the convergence of computing and 
telecommunication technology. The changes IT brought about to modern 
society are far beyond just automation of some routine tasks. The pace of 
change is also unprecedented. Previous social revolutions such as the industrial 
revolution have taken a long time to spread out from their original source, but 
the ‘Information Society’ is emerging all around the world and within a single 
generation. 
 
The improvement of computers have made IT more portable, affordable, and 
user-friendly. Consequently, IT has enabled the globalisation of the economy 
and competition, and has subsequently brought about large-scale changes in 
the industrial makeup of all the advanced industrial nations. We have witnesses 
the rapid growth of some industries such as computers, communications, 
software and financial services by enabling new products, services, and 
efficiencies, while other more traditional industries have stalled or even 
contracted by comparison. 
 
In the construction industry, the advent of IT has changed the way we design, 
build and manage our buildings. The benefits of using IT in the construction 
industry have been illustrated by a large number of studies (e.g. Betts, 1992; 
Brandon, 1993; Miyatake and Kangari, 1993; Teicholz and Fisher, 1994; Tucker 
et.al., 1994). Indeed, the penetration of computer applications into the 
construction industry has been gathering pace in recent years. Research has 
found that many business processes are now almost completely computerised 
and the tendency is towards greater computerisation of the remaining 
processes (Construct IT, 1995).  
 
As a result of increased use of information technology to automate and enhance 
processes, many of the skills of existing employees have and will continue to 
change. Construct IT (1995) proposed two important issues to deliver the 
change required: 
• Increasing the information technology awareness of key decision makers 
• Developing industry training and education facilities 
 
The introduction of new technology, in particular IT education has been a key 
component of the UK government policy. In 1997, when the prime minister of 
the UK, Tony Blair launched the national Grid For Learning, he said: 
Technology has revolutionised the way we work and is now set to 
transform education. Children cannot be effective in tomorrow’s 
world if they are trained in yesterday’s skills.  
 
This statement is also true for general higher education as echoed by the 
Dearing Report (1997): 
New technology is changing the way information is stored and 
transmitted. This has implications both for the skills which higher 
education needs to develop and the way in which it is delivered. 
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The need to re-look into construction education is also shared by the Singapore 
Construction 21 report, which states that: 
It is crucial to change the image of the industry and raise the level of 
professionalism and competence among industry players so that 
improvement to the whole industry can be realised. To enhance 
professionalism, the recommendations focus on improving education 
and training of professionals by enhancing tertiary curriculum for 
construction-related studies and promoting Continuing Professional 
Development Programmes; promoting the use of IT in the industry to 
enhance efficiency and image; and encouraging good practices and 
standards through codes of conduct.   
 
Currently, construction graduates are not well prepared in the IT knowledge and 
skills needed by their chosen profession. This view is backed up by research 
done by CICA, which states: 
While many senior managers of architectural firms believe that 
information technology (IT) is now essential to most parts of their 
businesses…interviews with 93 members of staff in large, medium 
and small size architectural firms suggest that IT training is 
neglected by most firms and more attention should be paid to 
assessing and acting on IT training requirements. 
 
Similarly the Egan report (1998) lament that “too few people are acquiring the 
technical and managerial skills required to get full value from new techniques 
and technologies”. The Egan report also pointed out that improvement to 
construction processes and practices can only be achieved through change in 
culture, training and skills: 
Substantial change in the culture and structure of construction are 
required to enable the improvements in the project process that will 
deliver a modern construction industry. These include changes in 
working conditions, skills and training…  
 
In short, construction educators, who are essentially knowledge providers, can 
no longer function as cottage industries. Given the ubiquity of digital and 
information technology, they will become more learner-centred than faculty 
centred. Like business they will have to evolve in a number of ways to provide 
the relevant knowledge and skills to their graduates in the working world. Since 
globalisation will not disappear but will continue to predominate, construction 
education providers must seize the opportunities that it offers. They need to 
assess the coverage, overlaps and gaps in their curricula, validate their present 
offerings, and monitor subject-matter trends. This paper reviews how 
construction curriculum can respond to these changes and develops a generic 
pedagogical framework that can contribute to the development of construction 
IT intellectual skills in the knowledge based work place to facilitate business 
process improvement in the construction industry. 
4 
 
2.0 AN INTERDISIPLINARY APPROACH TO CONSTRUCTION IT 
EDUCATION 
 
An interdisciplinary approach to education is not a new phenomenon. A number 
of reports in the late 1980s highlighted the relative divisive nature of the 
construction industry in the UK and other Commonwealth countries compared 
to Japan, USA and other European countries (Collier et al., 1991). A recurring 
conclusion was the need for greater collaboration amongst professionals and 
attempts to encourage an interdisciplinary approach have since been gathering 
momentum through further reports (Burton, 1992; Andrews and Derbyshire 
1993; Latham, 1994; Egan, 1998 and Construction 21, 1998) and Conferences 
(University of Cambridge, 1991; UCE, 1995).  
 
The essence of such reports and conferences appear to be consistent. Many of 
their recommendations are compatible in terms of desirability of greater co-
operation amongst key built environment disciplines, and all recognise that 
construction education plays an important role; for example: Collier et al. (1991) 
identified the following objective for future developments: 
To encourage the view that students of related disciplines benefit 
from working and learning together and that collaborative working 
is a positive and important component in an education programme. 
 
Andrews and Derbyshire (1993) also concluded that: 
There is considerable scope for greater commonality in the 
education, training and continuing professional development of the 
construction professions. 
 
Wood (1999) summarises the whole scenario as follows: 
In the rapidly changing world of business and the built environment, 
there is an ever increasing blurring of the boundaries between the 
professions… The interdisciplinary nature of design: people who do 
not usually see themselves as designers are nevertheless very 
heavily involved in design at some level…The process and 
traditional roles are changing: contractors are not just involved in 
constructing, but designing, financing, managing the whole process 
through mechanisms such as the Private Finance Initiative…We 
must acknowledge the reality of overlapping design practice and 
seek opportunities to reflect this change in the education process. 
 
Consequently a “new breed of people” is required which would only emerge 
from a completely different approach to the nature of Built Environment. This 
would also means that the increasingly rapid change in society as a result of IT 
and globalisation would create a future that does not require lines of 
professional demarcation; it will demand people that are more flexible and 
adaptable, and education must therefore prepare students for this future. 
Education should therefore begin by considering the basic functions and 
operations involved in construction processes, rather than deriving the functions 
from existing professional disciplines.  
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There are a number of reasons why it is even more appropriate for Construction 
IT education. Construction industry is known to consist of a fragmented supply 
chain with poor cross-disciplinary communication. This has caused lack of 
industry standards for information exchange, lack of process transparency and 
poor management of industry knowledge. All this can be attributed to the poor 
performance in the industry as reported by Egan (1998). IT has been identified 
as a possible breakthrough for solving this problem. This has prompted, for 
example, Foresight CAP (2000) to encourage more collaborative effort amongst 
all disciplines in the industry so as to achieve the shift of new learning that is 
required to support the industry improvement. Similar tones were advocated by 
the various reports investigating the ways to improve the industry. These 
include: the construction team needing to become more tightly integrated 
(Bartholomew, 2000), allowing construction activities to proceed in parallel with 
close collaboration amongst all professionals – concurrent engineering 
(Construct-IT, 1995), encouraging the formation of interdisciplinary firms in the 
construction industry (Construction 21, 1998). 
 
It is unfortunate that many graduates today have been educated and trained 
within the tramlines of a narrow specialisation. The majority of today’s 
construction courses are typified by study in depth, lack of breadth, little attempt 
at integration between topics and lack of industrial and business context. The 
construction professionals that will be sought are those able to combine their 
technical skill and competence with business understanding and abilities to 
manage both people and projects. The requirement for personal skills has been 
strongly stated, although the need for a wide, but firm technical foundation 
remains. Courses embodying personal, technical and business education will 
thus provide a base for a varied career. With the advancement of IT, it can be 
seen as the integrating “backbone” for the technical and management skills. 
 
As a result, Construction IT education needs to be approached from a more 
holistic viewpoint. The educational mission of the 1990s includes discovering 
‘knowledge about the business environment and disseminating it through 
teaching and publishing on a new, interdisciplinary scale’ (Barnett, 1992). This 
is evidenced in the pragmatic nature of GNVQ teaching, including realistic work 
settings, and by the use of integrated subjects and projects on degree 
programmes.  
 
The preceding discussion had argued that an interdisciplinary approach to 
Construction IT education could provide graduates with the capability to deal 
with the challenging employment world in the future. These interdisciplinary 
graduates can then propel the construction industry forward towards 
improvement. 
 
 
3.0 A FRAMEWORK FOR CONSTRUCTION IT EDUCATION 
 
Based on the interdisciplinary approach, this section will develop a generic 
framework that can be adopted for Construction IT education. The central 
question, which has to be answered in developing such a course, might thus be 
expressed as ‘What is most important for these students to know” In answering 
this question, it is important to establish the goals and aims of the proposed 
6 
Construction IT course. Based on the aim, a structure for the Construction IT 
course can then be proposed and the relationships between the main themes 
and its individual modules that form the course can be examined.  
 
 
3.1 Aims of Construction IT Course 
 
In presenting a likely vision of IT applications in construction industry, Sarshar 
et. al (2000) identified three main pillars that can support industry improvement. 
They are (1) improved communication, (2) reuse of knowledge and (3) 
reengineered construction process.  
 
Communication 
A construction team needs to be tightly integrated, with its member 
communicating quickly and effectively in order to reduce waste and re-work, 
build faster and cheaper, and be cost competitive internationally. Integrated 
information, life cycle thinking, just-in-time information and visualisation, which 
are possible with the advancement of IT, are seen as possible ways to improve 
the communication amongst construction team members.  
 
IT tools such as Information Modelling, Databases, Internet and Communication 
Technologies and Virtual Reality must thus be the basic IT knowledge and skills 
that should be developed in the proposed Construction IT course.  
 
Knowledge 
Construction professionals need to use an increasing range of knowledge in 
order to meet customers’ rising expectations in term of performance and quality, 
and to remain technically competitive in an increasingly international market. 
This is evident, as construction industry has persistently failed to learn from 
experience. With advancement of IT, it is noted that essential knowledge can be 
preserved and reused efficiently. This can reduce the time and cost wasted in 
storage and retrieving.  
 
To achieve this, the Construction IT course should augment the students 
understanding of the IT tools and techniques that can be used to store and 
retrieve such information. Artificial Intelligence, Neural network and Simulation 
are interesting IT tools that can help facilitates the storage and reuse of 
knowledge and thus must be included in the proposed Construction IT course. 
 
 
Process 
In a global economy, a construction organisation’s competitive advantage is 
directly connected to its capacity to introduce new product in the market in less 
time, at lower costs and with higher quality. Graduates of the Construction IT 
course need to develop a holistic perspective of the construction process. This 
perspective comprises different dimensions and degree of abstraction. The 
dimensions are strategies, information, business activities, resources, 
technology and organisation, as well as their relationships. Being able to see 
the whole is an essential factor for people to do an effective job (Vernadat, 
1996). Companies that have people with this holistic foresight are usually in an 
outstanding position in their market segment. However, most construction 
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professionals are promoted from areas with specific skills and bring with them a 
distorted view of the whole. It is common to find, for example, a construction 
professional who is more concerned with aesthetics while another who believes 
that the solutions are to be found in cost management and yet a third who 
focuses all his/her attention on facilities management.  
 
Consequently, the proposed Construction IT course must aims to produce 
graduates that are able to realise the vision envisaged. Additionally, Section 2 
argued that graduates must possess an interdisciplinary perspective in order to 
have the capability to deal with the future, which is heavily dominated by 
information technology and globalisation. The three pillars identified and the 
interdisciplinary dimensions will thus form the background for which the aims of 
the course can be developed. 
 
Hence, the proposed Construction IT course must equip students with not just 
the IT skills, but also the technology and management tools in order to 
champion the use of IT in their respective construction firms. They will be the 
one to build the “IT Culture” in the organisation they work in and thus gradually 
help build up a larger pool of construction professionals that embrace the use of 
IT in the industry. Only when this happen, can the whole industry professionals 
communicate efficiently based on the same “language” to move the industry 
forward. 
 
Thus, the Construction IT course must train graduates with a holistic 
perspective of the construction organisation so that he or she can make 
decisions based on considerations affecting the entire construction process 
instead of a specific function. To achieve this end, the proposed course must 
cover a wide area of construction processes from business analysis, design, 
construction and facilities management. In addition IT tools that can be used to 
improve each of the function such as Computer Aided Design, Computer Aided 
Estimating, Computer Aided Planning, Geographical Information System, and 
Data Input Technology should also be introduced. 
 
In summary, the aim of the Construction IT course is to produce graduates with 
the relevant IT knowledge and skills that would facilitate the adoption of a 
holistic interdisciplinary perspective in order to improve the communication, 
knowledge and process of tomorrow’s construction industry. 
 
 
3.2 Structure of Construction IT Course 
 
In order to achieve the aim proposed in the previous section, this section will 
develop the structure for the Construction IT course. Strategically, the proposed 
Construction IT course is structured by weaving vertical and horizontal 
integration into the curriculum. The horizontal integration will bring about more 
breadth in the curriculum. As stated earlier, an interdisciplinary approach with 
broader knowledge provides graduates with more synthesising capabilities and 
ability to communicate with people from all disciplines. This can provide solution 
to the current construction industry, which is known to consist of a fragmented 
supply chain with poor cross-disciplinary communication. The vertical 
integration, on the other hand, structures the content in sequence from simple 
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to complex. This provides a clear picture to learning, as students are able to 
understand how the knowledge is developed and organised in the course. In 
addition, it can help students to learn concepts and principles, to develop 
cognitive skills, and to develop attitudes and values that will be important to 
them in the working world. This serves to integrate the various modules and 
construct a coherent course so as to prepare students with the competency to 
perform well in the construction industry. 
 
3.2.1 Horizontal Integration 
 
Horizontally, the course is built conceptually upon four main themes: 
Construction Technology; Management; Design; and Information Technology. 
These themes are proposed to develop students to be competent performers in 
the construction industry. The emphases are on multidisciplinary content, 
teamwork and communications, open-ended problem formulation and solving, 
and examples of ‘best practices from the industry’. IT, on the other hand, will be 
the enabler for construction improvement through improved communication, 
knowledge management and construction processes. Thus, IT will form the 
integrating “backbone” for the other three themes in construction IT course and 
their relationships are as shown in Figure 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Construction Technology 
Construction technology is the cornerstones of all construction courses. Without 
a sound grasp of them and their appropriate applications, progress in 
construction studies will be iterative, empirical and fortuitous. This theme gives 
students the opportunity to understand how construction technology controls the 
natural and man-made environment. This theme also introduces students to 
wonders of the world of construction technology by concentrating on 
technologies that have made significant contributions to the built environment.  
 
In understanding the construction technology, students will be able to know 
where improvements are needed and which part of the technology can be 
automated and supported by IT applications. Moreover, students equipped with 
this fundamental knowledge can facilitate their ability to innovate and to improve 
the construction process. Some of the area covered include the type of 
 
 
 Management 
 
 
 Technology 
 Design 
IT 
Figure 1: Relationships between Themes 
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materials used; the technical aspect of how building and structures are 
constructed; the services usually incorporated in the building; how building can 
be conserved and defects are rectified; and how the materials and building 
components can be quantified for costing purposes. 
 
Management 
A significant observation made in the construction development process is the 
extent to which human resource expertise tends to lag behind the technological 
advances. The various professions within the construction industry have, over 
the last few years, been competing with each other to some extent. Due to the 
vast advances of technology in recent years, the professions have had to work 
closer together, and each in turn have lost their mystique and secret working 
methodologies. This has meant that the professions are merging closer together 
all the time and eventually, the construction industry may be made up of just 
one working body, with some professions having to be eradicated in the favour 
of others. Each profession now appears to be shifting towards a management 
role within the construction process, thereby creating a thoroughly competitive 
market within which to work.  
 
Williams (1996) in his study of the needs of science graduates concludes that 
there is a need to provide management-based curricular to enable students on 
non-management degrees to develop skills that the employers were saying that 
they wanted. Thus, it could be feasibly inferred that employers are essentially 
looking for graduates who have “managerial skills”, thus putting an emphasis on 
the importance of management theme in Construction IT course is proposed to 
give students the opportunity to develop managerial skill. This can develop 
graduates with the management tools to improve their ability to deal with 
resistance from introduction of new technology such as IT in organisation. In 
addition, module such as strategic management can open up the strategic view 
of the students. This helps them to apply IT strategically instead of pure 
automation, which is highly evident in current industry practice.  
 
Design 
The design of construction project provides the construction industry with 
detailed and accurate drawings of how a building will look and perform once 
construction is complete. The innovation of design is extremely important since 
this is what gives towns and cities their landmarks and places of interest. The 
creative side of building design, however, often comes into conflict with 
business necessities, since compromise is often needed between the two, and 
this is becoming increasingly difficult since business needs are priority in any 
profession nowadays. Traditionally, architects always carry out the design with 
little or no emphasis on business strategic planning.  
 
Due to the recent events within the construction industry, as well as many other 
industries, the key to survival is not just design, but the construction process as 
a whole. As advocated in this thesis, before the buildings and structures are 
actually constructed, it has to go through many stages of design and planning to 
ensure the right structures are built. To achieve this end, this framework of 
Construction IT education propose that students need to understand how 
drawings are produced; the history of architecture and its design principles; the 
planning of land and its uses; what are the environment and health issues that 
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will affect the design; and how to determine and evaluate the performance of 
the buildings. This can foster the aim of building a multidisciplinary perspective 
and enhance understanding and communication amongst all participants. 
Furthermore, Kirk and Mulligan (1996) argued that design modules such as 
technical drawing could enhance students’ critical thinking by exercising their 
right brain. This helps to fully develop students thinking process, and increase 
their chances of success in the construction industry. 
 
Information Technology 
This theme is the main integrating component of the course. With the 
advancement of IT in recent years, IT has been proposed as the tools that can 
provide the breakthrough for construction industry to improve its performance. 
IT can be used to create new products and methods of construction processes 
and business to help organisations achieve competitive advantage. To achieve 
the goal of producing students armed with the toolkit of IT knowledge and skills, 
the proposed IT theme will include many areas where IT have and are expected 
to have applications to improve the industry performance. The modules 
proposed range from basic computing, communication technology and 
programming to applications in construction such as building performance 
analysis, document management, integrated database, artificial intelligence, 
virtual reality and multimedia.  
 
Whist these are specific modules on IT, the students are also expected to 
demonstrate competence in the use of appropriate software and methods, 
particularly in the integrating project, system development, integrated 
environment, information modelling, etc. 
 
 
3.2.2 Vertical Integration 
 
A “spiral” curriculum is proposed with the course starts at the centre; as it 
progresses, it expands outwards and grows until it reaches its outer boundary in 
the final year. The four themes are the four main pillars that progress through 
the spine of the curriculum from an introductory level to advance level (See 
Figure 2). Later modules build upon earlier ones as students gain specific 
knowledge and skills. This structure that is based on main themes provides 
students with a picture of the way knowledge is developed and organised. It is 
proposed that a construction IT course should develop a depth understanding 
and a maturity of thinking in addition to a repertoire of specific knowledge, facts 
and details. The division of modules into levels (introductory, intermediate and 
advance) provides the appropriate hierarchical framework for the overall 
curriculum. The size of the IT theme represents an appropriate balance 
between IT knowledge and skills and the requirements of other construction 
disciplines. 
 
The introductory level covers foundation modules for all themes. This curriculum 
gives students a good understanding of the whole nature of construction, which 
they can build on in the following two years. It provides a platform to address 
fundamental questions about what we need to know about human habitats and 
work places. These modules formed the basis of the course and in the 
subsequent two years every curriculum item is dealt with in greater detail.  
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In the final year, modules such as Strategic IT Management, Information 
Modelling System Development and Integrated Environment are taught. These 
modules integrate the many components, and provide a conceptually advanced 
view of IT in construction, as well as setting the course into its final state. In 
addition, a final year integrated project is proposed. Integrated project of this 
kind is seen as a proactive method of fostering learning, enable students to 
experience working together and appreciate the abilities and roles of others.  
 
The modules proposed for each of the theme progressing from introductory 
level to intermediate and advanced level are summarised as shown in Figure 3.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Introductory 
Year 1
Intermediate 
Year 2
Advanced 
Year 3
Basic Theory 
Application 
Integration 
Technology 
Management Information 
Technology
Design 
Figure 2: Themes run through all three phases of the curriculum 
Adapted from Bligh (1999) 
Attitudes Cognition 
Skills 
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4.0 CONCLUSION 
 
This paper begins by establishing the need to re-look at Construction IT 
Education as a result of emerging Information Technology, which has brought 
 Strategic IT 
Management 
 Information 
Modelling in 
Construction 
 System 
Development 
 Integrated 
Environment 
 Integrated 
Themes Introductory Intermediate Advanced 
Information 
Technology
 Internet & E-
Business 
 CAD 
 Computer 
Programming 
 Spatial Data 
Management 
 Building 
Performance 
Analysis 
 Databases 
Management 
 Knowledge 
Management 
 VR & 
Design  Technical Drawings 
 History of 
Architecture 
 Land Planning 
 Environment 
& Health 
 Building 
Performance 
 Design 
Technology 
 Construction 
Technology 
 Building 
Services 
 Plant & 
 Conservation 
& Defects 
 Quantity 
Surveying 
 Safety & 
Manageme  Management Theory 
 Economics 
 Law 
 Finance & 
 Contract 
Management 
 Project 
Management 
 Facilities 
Figure 3: Themes and Module Relationships 
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about tremendous changes to the construction industry. Construction educators 
should respond to these changes by equipping future graduates with practical 
and interdisciplinary training. An interdisciplinary approach to construction IT 
education is found to be most appropriate method of training future graduate 
with the relevant IT skills and knowledge to bring about improvement to the 
construction industry. Based on interdisciplinary approach, a framework for 
Construction IT education is proposed. The course content proposed is grouped 
under four main themes to provide the breadth to the course. They are 
Construction Technology, Management, Design and Information Technology. 
Vertically, the course is sequenced from the most elementary to the more 
complex, sophisticated and integrated final stages. It is hope that this 
framework can serve as a base for construction educator to develop their 
course to produce competent Construction IT graduates who are ready to 
contribute to the improvement of construction industry upon stepping foot into 
the working world.  
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